Discovery of N-benzoxazol-5-yl-pyrazole-4-carboxamides as nanomolar SQR inhibitors.
Succinate-ubiquinone oxidoreductase (SQR, EC 1.3.5.1, complex II), an essential component of cellular respiratory chain and tricarboxylic acid (or Krebs) cycle, has been identified as one of the most significant targets for pharmaceutical and agrochemical. Herein, with the aim of discovery of new antibacterial lead structure, a series of N-benzoxazol-5-yl-pyrazole-4-carboxamides were designed, synthesized, and evaluated for their SQR inhibitory effects. Very promisingly, one candidate (Ki = 11 nM, porcine SQR) was successfully identified as the most potent synthetic SQR inhibitor so far. The further inhibitory kinetics studies revealed that the candidate is non-competitive with respect to the substrate cytochrome c and DCIP. Computational simulations revealed that the titled compounds have formed hydrogen bond with D_Y91 and B_W173 and the pyrazole ring formed cation-π interaction with C_R46. In addition, in R(1) position, -CHF2 group has increased the binding affinity and decreased the entropy contribution, while -CF3 group displayed completely opposite effect when bound with SQR. The results of the present work showed that N-benzoxazol-5-yl-pyrazole-4-carboxamide is a new scaffold for discovery of SQR inhibitors and worth further study.